Prenatal exposure to dexamethasone in the mouse induces sex-specific differences in placental gene expression.
Prenatal stress during pregnancy leads to sex-specific effects on fetal development and disease susceptibility over the life span; however, the origin of sex differences has not been identified. The placenta not only plays a key role in fetal growth and development throughout pregnancy, but also affects the fetal programming underlying subsequent adult health and accounts. Therefore, sex-specific adaptation of the placenta may be central to the sex differences in fetal growth and survival. Here, we analyzed the effects of prenatal dexamethasone (Dex) on sex-specific changes in placental gene expression using RNA-Seq. Placental tissues from males and females were separated into two developmentally distinct fetal and maternal parts at E11.5 stage. The majority of genes in female placentas were downregulated by prenatal Dex, whereas those were mostly maintained or rather upregulated in male placentas. RNA-Seq results were validated using independent biological replicates from the same stage and placental tissue samples from E18.5 by realtime PCR assays. Activation of various inflammatory response-related genes, chemokines and their receptors, particularly in male placentas, strongly implies that prenatal Dex exposure causes sex-specific physiological responses that can lead to inflammatory diseases involving vascular pathology.